While prisoners with a triple diagnosis (psychiatric disorders, substance use disorders, and HIV) spent 46.7 more cumulative lifetime months in prison than those with only a psychiatric diagnosis (p < .01), those with a dual diagnosis (psychiatric plus substance use disorders) were comparable to those with one psychiatric diagnosis only. Neither HIV infection nor triple diagnosis was associated with violent offenses. Conclusion: These findings suggest that a public health approach that simultaneously addresses psychiatric illnesses, substance abuse, and HIV infection is needed in both the correctional and the community settings in order to provide adequate care for triply-diagnosed patients and prevent them from returning to prison.
INTRODUCTION
Psychiatric disorders, such as depression and schizophrenia, and HIV infection are more prevalent among prisoners compared to the general population (1) (2) (3) . In both the correctional and community settings, psychiatric diagnosis has been cited as a risk factor for HIV infection (4) (5) (6) . Studies have also demonstrated that HIV infection may be a risk factor for a psychiatric disorder via the virus' effect on the central nervous system (7, 8) , psychosocial factors (9) , and/or antiretroviral-related adverse effects (10) . This association, however, has not been examined solely within the correctional setting.
Illicit drug use is also common among this population, and is often the main reason for incarceration (11, 12) . A high proportion of prisoners are dually diagnosed with both psychiatric and substance use disorders (13) (14) (15) . Dual diagnosis and triple diagnosis-dual diagnosis plus HIV infection-complicate clinical management and thus necessitate more medical expertise and attention. Although psychiatric and substance use disorders have been independently associated with an increased risk for incarceration and re-incarceration, this association is not well-established among individuals with a dual or triple diagnosis (13, 16, 17) .
In Malaysia, during the past two decades, the number of drug users increased dramatically and it is estimated that 4% of the population use illicit drugs (18, 19) . Criminalization of drug use resulted in one of the highest national imprisonment rates in Southeast Asia; by 2007, Malaysia's national prison system housed over 50,000 inmates (20) . In addition to increases in drug use, a delayed public health response exacerbated the growing HIV epidemic. The prevalence of HIV in Malaysian prisons, where HIV testing is mandatory, is approximately 6%, which is fifteen times greater than found in the general adult population where the prevalence is 0.4% (21, 22) . As a consequence, a great number of Malaysian prisoners are diagnosed with both substance use disorders (SUD) and HIV. The objectives of this study were to assess the association between HIV and substance use and psychiatric disorders, and examine the differences in those with dual and triple diagnosis on cumulative length of incarceration in Malaysia.
METHODS
In Malaysia, all sentenced prisoners undergo mandatory HIV testing upon incarceration. The average daily prison census is approximately 40,000, of which 2,500 (6.25%) are confirmed to be HIV-seropositive. HIV-seropositive prisoners are housed separately in dedicated HIV units. At the time of this study, Kajang Prison, the country's largest prison, had an average daily census of 4,435 prisoners, of which 412 (9.3%) were HIVseropositive. Additionally, no HIV or psychiatric services were available onsite; acutely ill patients are transferred to a local hospital for treatment. One physician and a medical assistant provided all the medical care. To compare the psychiatric comorbidity among HIV-seropositive and HIV-seronegative prisoners among, a cross-sectional study of 400 prisoners was conducted daily over an 8-week period from October 4 to November 30, 2004 . Prisoners who had been incarcerated for less than one month and those sentenced to capital punishment were excluded. Sequential selection was used to randomly select study subjects from alphabetically-sorted lists of HIV-seropositive and HIVseronegative inmates. Among the 412 known HIV-seropositive inmates, every other inmate was selected until 200 were identified. Similarly, a comparison group of 200 HIV-seronegative inmates were selected from 4,023 HIV seronegative prisoners by selecting every 20th prisoner on the list. Written consent was obtained and the University of Malaya Ethical Review Board approved the study. No incentives were provided and participation was optional. Individuals diagnosed with unstable Axis I disorders were referred for subsequent psychiatric treatment. A single psychiatrist (M.M.Z.), trained in the administration of the Bahasa Malaysia -translated version of the Structured Clinical Interview for Diagnostic Statistical Manual of Mental Disorders-IV (SCID-I), administered and scored all interviews.
Interviews included baseline demographic characteristics, brief HIV assessment, and previous involvement with criminal justice and psychiatric care, drug use history and the SCID-I. The SCID-I included: type 1 bipolar disorder, type 2 bipolar disorder, major depression, dysthymia, psychotic disorder, adjustment disorder, obsessive compulsive disorder, panic disorder, substance-induced mood disorder, and substance-induced psychotic disorder. Personality disorders were not assessed.
Several groupings were operationally defined for this analysis. First, type 1 and type 2 bipolar disorder were grouped as bipolar disorder; major depression and dysthymia were grouped as depressive disorder; obsessive-compulsive disorder and panic disorder were grouped as anxiety disorder; substance use disorders, substance-induced mood disorder and substance-induced psychotic disorder were grouped into substance-induced psychiatric disorder; and bipolar disorder and depressive disorder were grouped into mood disorder. Psychiatric illness was assessed as having any SCID-defined psychiatric disorder. Due to the large number of individuals with substance use disorders, having any psychiatric diagnosis was defined both with and without having a substance-induced psychiatric disorder.
In analysis of the relationship between cumulative time served in prison and comorbidities associated with a psychiatric disorder, prisoners with a psychiatric disorder were further categorized into the following groups: "single diagnosis" if they had no comorbidity, "dual diagnosis" if also diagnosed with a SUD, and "triple diagnosis" if diagnosed with a SUD and HIV infection.
All statistical analyses were performed using Stata SE (version 10.0, Stata Corp, TX, USA). Bivariate comparisons between the HIV-seropositive and HIV-seronegative groups were assessed using the Pearson χ 2 test or the Fisher's exact test as appropriate. Odds ratios were calculated using logistic regression. Univariate variables with a p-value < .10 were included in multivariate logistic regression modeling, which were used to calculate adjusted odds ratios. A p-value < .05 was considered statistically significant.
RESULTS
The baseline characteristics of the study population are summarized in Table 1 Psychiatric disorders were common in both HIV-seropositive and HIV-seronegative groups (Table 2) . Overall, the prevalence of having one or more psychiatric conditions was 44.0% among the HIV-seropositives and 38.5% among the HIV-seronegatives (p = .27). These findings were robust after excluding substanceinduced psychiatric disorders (36.5% vs. 33.0%; OR 1.17; p = .46). Mood disorders were the most common psychiatric disorder diagnosed, occurring in 18.0% of HIV-seropositives and 16.0% of HIV-seronegatives. Though not significant, there was a trend toward a higher proportion of bipolar disorder among HIVseronegatives (6.0% vs. 2.5%, p = .08) and major depressive disorder among HIV-seropositives (15.5% vs. 10.0%, p = .10).
A significantly higher proportion of HIV-seropositives was diagnosed with psychotic disorders compared to the HIVseronegative group (11.5% vs. 5.5%; OR 2.23; p = .04). Similar comparisons for prisoners with adjustment disorders, anxiety disorders, or substance-induced disorders were not significant.
After adjusting for potential confounders in the multiple logistic regression analysis, only having a non-substance-induced psychiatric disorder was significantly associated with HIVseropositive status (AOR 1.92; p = .04). All other associations were not significant.
Prisoners with a psychiatric disorder were classified into single (mental illness only), dual (mental illness and substance use disorder), or triple diagnosis (dual diagnosis plus HIV). Baseline characteristics of these groups are summarized in Table 3 . The three groups trended toward being significantly different with regard to median age and ethnic composition (p = .06 and .08, respectively).
The prevalence of injection drug use (IDU) varied significantly between the three groups (p < .01); none of the subjects with mental illness had a history of IDU, whereas 95.4% of those with a triple diagnosis did. The type of charge for the current incarceration also varied significantly between the groups (p < .01); drug-related crimes were prevalent among those with a dual or a triple diagnosis (49.0% and 58.0%, respectively) while only 1 subject (3.9%) in the single diagnosis group was incarcerated for the same reason.
Subjects with mental illness only were significantly more likely (p < .01) to be sentenced for longer durations (8.5 months) when compared to those with a dual or a triple diagnosis (7 and 5 months, respectively). The reverse was true for cumulative lifetime served in prison; prisoners with a triple diagnosis had been incarcerated for a median total of 46 months, while those with a single diagnosis had served a median of 10.5 months.
This relationship between total time (lifetime) served in prison and the magnitude of the psychiatric comorbidity was analyzed further in bivariate and multiple analyses (Table 4) . While bivariate associations were correlated between an increased lifetime served in prison and triple diagnosis, this association remained significant (p < .01) after controlling for all potential confounders, including age. Substance use disorder alone did not contribute to longer durations of incarceration.
DISCUSSION
To our knowledge, this is the first study to examine the association between mental illness and HIV in Malaysia. One key finding is the increased association of HIV with having a non-substance-induced-psychiatric disorder. HIV-seropositive Malaysian prisoners are almost twice more likely to have a psychiatric disorder, confirming studies elsewhere demonstrating an increased association of other brain disorders (23) , including development of dementia (24, 25) or having depression (26), anxiety disorder (26) , and psychosis (27) . Though this casecontrol study does not establish causality, it contributes to the literature suggesting an influence of HIV and its direct and indirect effects on multiple areas of the brain. Moreover, mentally ill patients are also at significantly higher risk for acquiring HIV via engagement in risky sexual or injection-related behaviors (28) (29) (30) . Irrespective of the direction of causality, this suggests important implications for the provision of care for both those individuals with mental illness as well as for those with HIV infection, including enhanced screening and diagnosis and optimal treatment for both conditions.
High rates of lifetime psychiatric disorders were observed among both HIV-seropositive (44.0%) and HIV-seronegative (38.5%) male prisoners in Malaysia. Using differing methodologies for defining the presence of mental illness, these numbers fall well within the cited range of 9.9% to 88.4%. Percentages that fall well below those reported here do not include validated instruments to screen for mental illnesses, and those much higher include all Axis I disorders, including substance use disorders (16, 31) . What remains concerning in this setting where over 40% of prisoners met the criteria for a primary psychiatric disorder is that very few had ever seen a psychiatrist and even fewer had been seen by one during their imprisonment. These findings suggest the need for increased screening and treatment of mental illnesses in this population in order to improve HIV treatment outcomes and curb the transmission of HIV after release.
Treatment for mental illness among prisoners is justified on many grounds. First, mentally ill HIV-infected patients are less likely to adhere to antiretroviral therapy (ART) (32, 33) and, therefore, are at an increased risk for developing resistance to medications. Second, these patients are more likely to engage in HIV-related risky behaviors (28) (29) (30) and, consequently, transmit or contract HIV. Third, untreated mental illness results in decreased retention in substance abuse treatment and increased relapse to illicit drug use (34) . Last, mentally ill patients are more likely to become incarcerated and re-incarcerated once released from prison (16) and may serve as a reservoir of 
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drug-resistant HIV both in the community and the correctional settings. Correction of the enormous discrepancy between the high psychiatric morbidity and unavailability of psychiatric services in prison here and elsewhere is needed to reduce transmission of HIV both within and outside the correctional system. The high prevalence of SUDs among prisoners has been previously reported (31, (35) (36) (37) . The magnitude of SUDs among Malaysian prisoners with and without HIV is impressively high and higher than reported in most other international settings. These staggering high rates have important implications. First, it speaks to the legacy of draconian drug policies of Malaysia that promoted imprisonment over provision of evidence-based treatment, such as opioid substitution therapy. Second, it provides an important opportunity for intervening both with Age, ethnicity, marital status, history of injection drug use, sentence length for current imprisonment, and imprisonment charge were included as control variables in multiple regression.
HIV-seronegative and HIV-seropositive prisoners to establish effective primary and secondary HIV prevention programs for those transitioning back to the community. Third, it confirms the need for developing effective prison-diversion programs in the community to foster drug treatment over incarceration. Based on recent data of the challenges facing released prisoners in Malaysia (38) , the Malaysian government has recently recognized the role of the criminal justice system in the prevention of HIV and has begun to implement methadone maintenance as part of its transitional plan to the community.
This study is the first to establish the link between lifetime incarceration to a psychiatric disorder in the context of substance abuse and HIV. Compared to prisoners with only a psychiatric disorder, those with a triple diagnosis (psychiatric disorder, SUD, and HIV infection) were found to have served almost 4 years longer in prison. On the other hand, dual diagnosis was not significantly correlated with cumulative time served in prison. These findings have important implications. It suggests that interventions to address mental illness and SUD should be done early in the lives of criminals, before HIV transmission has occurred. As such, prison diversion programs could play an effective role for those who interface with the criminal justice system with psychiatric and substance use disorders. This also argues for routine effective screening and treatment for mental illness and SUD. Alternatively, rather than the forced abstinence rehabilitation programs that often precede imprisonment in Malaysia and elsewhere, evidence-based treatments for SUD, such as opioid substitution therapy should be implemented within these programs or offered as an alternative to incarceration. This will require a rethinking of the drug policy approaches in Malaysia such that treatment is preferentially available for nonviolent drug users.
The minimum prevalence of dual diagnosis (presence of both a psychiatric disorder and comorbid SUD with or without HIV) among Malaysian prisoners is high (34.8%) and higher than reported in other countries (20.9% and 26.3%) where injection drug use is common and the penalties for drug use are less stringent (15, 39) . The presence of dual or triple diagnosis has been associated with an increased risk for both incarceration and repeat incarcerations (40, 41) . These associations cannot be directly compared to these findings since the outcome of this study was measured as total time served in prison rather than number of previous incarcerations. Nonetheless, the lack of a statistically significant association between a dual diagnosis and time served in prison may be attributable to a small sample size of the study that resulted in a reduced power to detect a small difference in time served in prison between the two groups. Additionally, the substance use profile of this study population, which includes a high prevalence of opioid use, may be significantly different from the substance use profile of subjects in other studies. Further investigation is needed to further clarify this relationship.
A significant association between time served in prison and triple diagnosis has important implications for both the clinical management of the individual as well as broadly for the health of society. Additionally, the long cumulative time served in prison yet the shortest current sentence duration among the triply-diagnosed patients suggest that this group of patients have been incarcerated numerous times. Multiple comorbidities in these triply-diagnosed patients complicate clinical management for the individual patient and requires medical expertise from fields of addiction medicine, psychiatry, and infectious diseases to sufficiently provide comprehensive care (42) (43) (44) . Since access to adequate medical care is often limited in many correctional settings, long duration of incarceration among these patients with complex medical illnesses is likely to result in inadequate management and deterioration of health. A high rate of re-incarceration in this population is also problematic because even when appropriate medical care is available, poor coordination occurs between prison and community healthcare systems, and frequent transition between these two systems makes consistent and appropriate management of illnesses difficult (45, 46) . Triply-diagnosed patients have poor adherence to antiretroviral therapy (47) and, therefore, are more likely to experience virological failure and develop resistance to ARVs. These patients, with an underlying psychiatric disorder that is untreated, are at a high risk of transmitting drug-resistant ARVs in both the community and in the correctional setting. Thus, a multiprong public health approach that includes treatment of substance abuse, psychiatric service, and HIV care, and addresses community reentry challenges of HIV-infected prisoners is urgently needed in the Malaysian prison system. Furthermore, a community-based intervention that focuses on substance abuse and psychiatric illnesses may divert mentally ill substance abusers from the correctional system, and may reduce societal and governmental costs associated with incarceration. This is particularly salient as those with triple diagnoses were almost never violent offenders and as such, do not place significant risks to society and could be managed in community treatment programs.
This study had several limitations. Clinical data such as antiretroviral therapy, CD4 count, HIV-1 viral load were unavailable and these variables that the study did not control for in multivariate analysis may have had a confounding effect on the dependent variable. In addition, SCID was used for identification of psychiatric disorders, although validated and demonstrated reliable in many languages, SCID has not been validated in Bahasa Malaysia. On the other hand, a single, trained psychiatrist conducted all 400 interviews over an 8-week period, and therefore, experimenter variability is likely to be minimal in this study. In addition, in the analysis of the association between time served in prison and psychiatric diagnosis and other comorbidities, a relatively small sample size may have reduced the power to detect a significant difference between individuals with a single and a dual diagnosis. Finally, this study population had a high proportion of individuals with opioid use as well as polysubstance drug use, and therefore, findings of this study may have reduced validity in another population with a different substance abuse profile.
CONCLUSION
The findings from this study confirm the high rate of undiagnosed and untreated psychiatric disorders in the prison setting. It also confirms the association between having an Axis I Psychiatric Disorder and HIV, and is the first to do so among prisoners. Furthermore, triple-diagnosed patients with HIV, substance abuse, and a psychiatric disorder are likely to have spent a longer time in prison compared to those with a psychiatric disorder alone. These results suggest that a multidisciplinary intervention to address HIV, substance abuse, and psychiatric disorder in both the correctional and the community settings are urgently needed to provide adequate care for individual patients as well as to curb development and transmission of drug-resistant HIV.
